Recombination between bacteriophage T4 and plasmid pBR322 molecules containing cloned T4 DNA.
Reciprocal recombination between T4 DNA cloned in plasmid pBR322 and homologous sequences in bacteriophage T4 genomes leads to integration of complete plasmid molecules into phage genomes. Indirect evidence of this integration comes from two kinds of experiments. Packaging of pBR322 DNA into mature phage particles can be detected by a DNA--DNA hybridization assay only when a T4 restriction fragment is cloned in the plasmid. The density of the pBR322 DNA synthesized after phage infection is also consistent with integration of plasmid vector DNA into vegetative phage genomes. Direct evidence of plasmid integration into phage genomes in the region of DNA homology comes from genetic and biochemical analysis of cytosine-containing DNA isolated from mature phage particles. Agarose gel electrophoresis of restriction endonuclease-digested DNA, followed by Southern blot analysis with nick-translated probes, shows that entire plasmid molecules become integrated into phage genomes in the region of T4 DNA homology. In addition, this analysis shows that genomes containing multiple copies of complete plasmid molecules are also formed. Among phage particles containing at least one integrated copy, the average number of integrated plasmid molecules is almost ten. A cloning experiment done with restricted DNA confirms these conclusions and illustrates a method for walking along the T4 genome.